
INSIlTITUTE REPORT NO. 138

FOURTEEN-DAY FEEDING STUDY OF 2.4.DINITROTOLUENE

e• IN MALE AND FEMALE RATS

EVELYN L. McGOWN, PhD

JOHN J. KNM DSEN, BS

GEORGE T. MAKOVEC, DVM, CPT VC
and

GLEN E. MARRS, JR., DVM, MS, MAJ VC

DIVISION OF RESEARCH SUPPORT

DTIC
illlELECTE I~l

SMAR 25 983j

ý'-I

FEBRUARY 1983 Toxicology Series 43

LETTERMAN ARMY INSTITUTE OF RESEARCH

"PRESIDIO OF SAN FRANCISCO, CALIFORNIA 94129

IIm p " " 25 028
10 ww .



FOURTEEN-DAY FEEDING STUDY OF 2,4-DINITROTOLUENE IN MALE AND FEMALE RATS
-McGown et al

Reproduction of this document in whole or in part is prohibited except with the permission of the
Commander, Letterman Army Institute of Research. Presidio of San Francisco, California 94129.
However, the Defense Technical Information Center is authorized to reproduce the document for
United States Government purposes.

Vestroy this report when it is no longer needed. Do not return it to the originator.

Citation of trade names in this report does not constitute an official endorsement or approval of the
use of such items.

In conducting the research described in this report, the investigation adhered to the "Guide for the
Care and Use of Laboratory Animals," as promulgated by the Committee on Revision of the Guide
for Laboratory Animal Facilities and Care, Institute of Laboratory Animal Resource:, National
Research Co:,ncil.

This material has been reviewed by Letterman Army Institute
of Research and there is no objection to its presentation and/
or publication. The opinions or assertions contained herein
are the private views of the author(s) and are not to be con-
strued as official or -s reflecting the views of the Dep ent
of the Army or the Department of Defense. (AR 36 5)

(Signature ,.d "date)

Tdi

T;iis document has been approved for public release and sele, its disitribution is unlimited.



UNCLASSIFIED
SECURITY CLASSIFICATION Of THIS PAGE (fhtm Dlne _ _te_ _ _ _•*.. .... REPORT DOCUMEN.TAIN PAGE BFRE ^COSUPLE xs FORM

I. 1FPORT MUMSE1 2. GOVT ACCESSION NO' s. RECIPIENT'S CATALO'. NUMBER
Institute Report No. 1318 g.//•O

4. TITLE (and Sbtftle) S. TYPE OF REPORT & PERIOD COVERED

Final
Fourteen-Day Feding Study of 2,4-dinitrotoulene 18 Feb-25 Mar 81
in Male and Female Rats PERFO9MIN ORG. REPORT NUMBER

7. AUTHOR(4) B. CONTRACT OR GRANT NUMBER(")
E.L. McGowr, PhD; J.J. Knudsen, BS; G.T. Makovec,
DVM, CPT VC; and G.E. Marrs, Jr., DVM, MS, MAJ VC

9. PERFORMING ORGANIZATION NAME AND ADDRESS 10. PROGRAM ELFMENT. PROJECT, TASK
Division of Research Support, Letterman Army 61A .M .. B VU 050
Institute of Research, Presidio of San Francisco,.
CA 94129

11. CONTROLLING OFFICE NAME AND ADODREAS 12. REPORT DATE
U.S. Army Medical Research and Development Command February 1983
Fort Detrick is. HUMOER OF PAGES
Frederick, MD 21701 64

1. MONITORINZ'GU.NCY NAME A ADDRESS(i diff•rent from Controlling Office) 1S. SECURITY CLASS. (of thle •eport)

UNCLASSIFIED

1S6, DECLASSIFICATION/DOWNGRADING
SCHEDULE

14. DISTRIBUTION STATEMENT (of this Report)

APPROVED FOR PUBLIC RELEASE; DISTRIPUTION IS UNLIMITED

17. DISTRRIUTION STATEMENT (of me abstract emtered In Block 20, It different from, Report)

I1. SUPPLEMENTARY NOTES

19. KEY WOROS (Continue on reverse aide If neceseaw and Identify by block number)

2, 4 -dinitrotoluene, Rats, Feeding Study

Iff AiSTRACI Qmft- saevererm eb Inessy gm inom idewtitp'by block number)
The purpose of this study was to obtain preliminary data in rats concern-

ing effects of 2,4-dinitrotoluene (DNT) on tissue histology, blood chemistry,
hematology, and urinar/ parameters,, Male and femal, rats were fed lab chow
diet to which was ad-td 0, 1.0, 1.5, 2.5, or 3.5 g I)NT/kg. After 14 days, the
animals were far~ad in metabol.c cages, killed, and necropsies were performed.
No DNT-related effects were found on blood hematology or urinary parameters.
Blood cholesterol was elevated in all groups receiving DNT. A dose-dependent

W IAFOA 1473 mEioTO OF I wov 6" is ONOL•TE UNCLASSIFIED

SECUMTY CLASIFICATION OF THIS PAGE (We Date Enterod)



UNCLARIP i Pij
s6cumITY CLASSaFICATION OP THIS PA@a0,= DIN, . ONE$

?0. CONTINUED

statistically significant only in females. Alanine aminotransferase was ele-
vated in all male groups fed the compound. DNT induced the development of
hyaline dropl3ts in tge epithelium of the proximal convolu'.ed tubules of both
males and females. Oligospermatism with degenerative (hanges in the testes of
n'ale rats was observed in a dose-dependent response.

I

UNCL&s.qT F!E
SECURITY CLAIIFVICATION OF THIS PAOG[(WMa Data Xanteom



ABSTRACT

The purpose of this study was to obtain preliminary data in rats
concerning effects of 2,4-dinitrotoluene (DNT) on tissue histology,
blood chemistry, hematology, and urinary parameters. Male and female
rats were fed a laboatory chow diet to which was added 0, 1.0, 1.5,
2.5, and 3.5 g DNT/kg. After 14 days, the animals were fasted in
metabolic cages, killed, and necropsies were performed. No
DNT-related effects were found on blood hematology or urinary
parameters. Blood cholestrol was elevated in all groups receiving
DNT. A dose-dependent elevation in blood glucose was observed in both
sexes, but the effect was statistically significant only in the
females. Alanine aminotransferase was elevated in all male groups fed
the compound. DNT induced the development of hyaline droplets in the
epithelium of the proximal convoluted tubules of the kidneys of both
males and females. Oligospermatism with degenerative changes in the
testes of male rats was observed in a dose-dependent response.
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PREFACE

REPORT: Fourteen-Day Feeding Study (Pilot)

TESTING FACILITY: Division of Research Support
Letterman Army Institute of Research
Presidio of San Francisco, CA 94129

SPONSOR: Same as above

PROJECT: Military Toxicology 611102.56.0.OT.350
APC NL04

WORK UNIT: 050 Toxicology of Explosives and
Explosive By-Products

GLP STUDY NUMBER: 81001

STUDY DIRECTOR: COL John T. Fruin, DVM, PhD, VC,
Diplomate, American College of Veterinar'y
Preventive Medicine

PRINCIPAL INVESTIGATOR: Evelyn L. McGown, PhD

PATHOLOGY REPORTING: CPT George T. Makovec, DVM, VC
and
MAJ Glen E. Ms.'rs, Jr., DVM, MS, VC I

STATISTICIAN: Virginia L. Gildengorin, PhD

REPORT AND DATA MANAGEMENT: All raw data, a copy of the final report,
study protocol, and retired SOPh will be
retained in the LAIR Archives.

TEST SUB3TA;CE: 2,4-dinitrotoluene

INCLUSIVE STUDY DATES: 18 Feb - 25 Mar 81

PURPOSE OF STUDY: To determine:

a. Acceptance of test compound in feed,

b. The best available feeding system.

a. Preliminary data concerning effects of 2,4-dinitrotoluene on
blood chemistry and hematology parameters, urinary parameters
and tissue histology.
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FOURTEEN-DAY FEEDING STUDY OF 2,4-DINITROTOLUENE IN MALE AND FEMALE RATS
-.McGown et *l

"PINK WATERS" are aqueous effluents from plants which manufacture
2,4,6-trinitrotoluene (TNT). One of the toxic constituents of the
waste water is 2,4-dinitrotoluene (DNT). The US Army Medical Research
and Development Command has sponsored several studies to acquire an
adequate data base because of the need to set standards for
military-unique product discharge into waters subject to State and
Federal regulations.

The major objective of the present 14-day feeding was to establish
within LAIR the capability to conduct toxicity assessment feeding
studies in compliance with the proposed EPA Good Laboratory
Regulations. The purpose was also to collect preliminary data
concerning the effects of oral consumption of 2,4-DNT on blood
chemistry and hematology parameters, urinary parameters, and tissue
histology. The choice of 2,4-DNT as a test substance was logical
because of its military relevance and because of the existence of a
data base with which the results could be compared.

MATERIALS AND METHODS

Test Substance

The test substance was 2,4-dinitrotoluene purchased from Matheson,
Coleman and Bell, Norwood, Ohio 45212. Pertinent chemical data are
summarized in Table 1.

Historical Listing of Significant Study Event I

18 Feb 81 26 male and 26 female rats (26 days old) arrived at
LAIR. They were weighed, ear-tagged, examined for
disease and housed individually.

19 Feb 81 One male rat and one female rat were submitted to

Pathology for complete necropsy to assure the
health of the animals received.

•.-• _J • • ' •+"• -- u: :• i• • •. I1



20-24 Feb 81 Animals were weighe

24 Feb-3 Mar 81 Food consumption data were collected.

4 Mar 81 Animal observations daily at 0600 and 1800 hours.
Food consumption and animals' weight data were
collected every other day.

17 Mar 81 Animals transferred to metabolic cages for urine
collection, fasted.

18 Mar 81 Urine samples were taken to clinical lab. All
animals were necropsied. Blood and tissue samples
were taken for specific measurements.

Animal Data

Species: Rat (Rattus norvegicus)

Strain: Sprague-Dawley

Sex: Male and female

Source, Charles River

Pre-Test Conditioning:

1. Quarantine observation: 18 Feb through 2u Feb 81.

2. Diet: Certified Purina Rodent Chow #5002.

Method of Randomizati.on: Manual, Randoni Number Table, applied to
weight-ranked animals.

Number of Animals in Each Group: 5 males and 5 females (except
group 4 females had only 4; one
removed because of structural
defect).

Age of Animals at Start of Study: one month old.

Condition of Animals at Start of Study: Apparently healthy.

Body Weight Rango, it Beginning of Test Feeding: females 107-139 g;

males 131-164 g.

Animal Identification: eartag (SOP OP-ARG-1).

2
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Environmental Conditions

Number of Animals Per Cage: One.

Type of Cage Used During Study: Stainless steel cage battery,
wire bottom, no bedding.

Water: Ionized water provided by automatic watering devices.I Food: Purina Rodent Chow Certified Diet #5002, ad libitum.

Temperature: 69-72 degrees F (20.6-22.2 C).

Humidity: Generally 49-51%. Occasional peaks as high as 66%.

Photo Period: Lights on at 0600-2000 hours (14 hours).

Observations

Animals were observed daily during the quarantine period. During
the feeding study, animals were observed at 0600 and 1800 hours for
clinical signs of toxicity. Findings are reported later in thij
report.

Duration of Study

The feeding study lasted 14 days after a 7-day period of
quarantine and acclimatization.

Preparation of Diets

Test compound was incorporated into Certified Purina Rodent Chow
#5002 as specified in OP-STX-16 and OP-STX-38. The intended levels
were 1.0, 1.5, 2.0, and 3.5 g 2,4-DNT/kg diet. After extraction of
the DNT, assay by HPLC (OP-ACH-2) indicated that the actual levels
were at 0.9, 1.2, 1.9, and 3.0 g/kg diet.

Sample Collection and Histopathology

Urine samples were collected from fasting rats in metabolic cages
on the day before scheduled necropsy. Urines were evaluaced for the
following: color, specific gravity, urobilinogen, occult blood, bile,
ketones, glucose, protein, nitrite, and pH. They were also examined
microscopically for the presence of white blood cells, red blood
cells, epithelial cells, red blood cell rasts, white blood cell casts,
hyaline casts, granular casts, bacteria, crystals, and mucous.
Following anesthesia with sodium pentobarbital administered
intraperitoneally, blood was collected from the abdominal aorta of
each rat and submitted for examination (red blood cell count,
hemoglobin, packed cell voltume, white blood cell count, and white

3



blood cell differential). Additional blood was submitted to
Analytical Chemistry Services Group, Division of Research Support, for
chemical analyses. All rats were killed by exsanguination and
complete gross necropsy examinations were performed. Tissue specimens
from all major organs and systems were fixed in 10% neutral buffered
formalin for subsequent histologic examination. Tissues were embedded
in paraffin, sectioned at approximately 6 microns thickness and
stained with hematoxylin and eosin. All tissues itemized in SOP
OP-PSG-13 were examined microscopically in the highest two dosage
groups (groups 3 and 1) and the control group (group 4). In the lower
two dosage groups (groups 2 and 5), only kidneys and testes were
examined microscopically.

Statistical AnalXsjes

A computer package, Minital, on the Eclipse C330 computer was
utilized in analyzing the 14-day 2,4-DNT clinical chemistry,
hematology, and urine analysis data. Assuming no differences between
males and females, the two groups were combined and a one-way analysis
of variance was carried out on the blood and urine analysis
measurements. Descriptive statistics were calculated for each
variable. In addition, individual 95% confidence intervals based on a
pooled standard deviation were plotted to examine the group means.

RESULTS

General Observations and Weight Gai..

No gross evidence of toxii - was observed during the 14-day
period of this study. Summaries of clincal observations for male and
female rats are presented in Tables 2 and 3.

The average body weights of the male and female rats during the
two-week treatment are summarized in Figures 1 and 2. All treatment
groups gained weight consistently after the first four days of the
treatment period. Average weight gain was greatest in the control
groups and smallest in the high dosage groups (0.35% 2,4-DNT). The
low and middle dosage groups (0.1%, 0.15%, and 0.2% 2,4-DNT) averaged
weight gains lower than the control groups but greater than the high
dosage groups. Statistical analysis was not performed on rat weight
gain data.

Diet Consumption and 2,4-DNT Intake

Diet consump..on of male and female rats fed various doses of
2,4-DNT are summar:.zed in Figures 3 and 4. All dosage groups appeared
to exhibit an initial aversion to the diet, possibly due to an effect
of the test compound on diet palatability. Except for this anomaly,
the diet results generally reflected weight gain changes. Th.a high
dose groups (0.35% 2,4-DNT) ate one-third to one-half as much diet as
did the control groups; the l5w and middle dosage groups ate

4



intermediate amounts of diet. Statistical analysis was not performed
on diet consumption data.

Average daily 2,4-DNT 'ntake as a function of animal weight was
not compiled for animals in this study.

Clinical Blood Chemistry

Clinical blood chemistry results for both male and female rats are
summarized in Table 4. In some groups, the number of samples/group
was lesz than 5 because plasma sample volumes were too small for all
analyses to be performed. (Blood chemistry analyses were conducted in
order of priority.) The data were analyzed statistically by analysis
of variance followed by Dunnett's multiple comparison procedures. The
chosen level of significance was 0.05. Other than as noted below, no
significant differences between the control groups and the various
dosage groups for the clinical substances measured were observed.

The following significant differences between control groups and
the various dosage groups were observed in blood collected at the end
of the 14-day study period.

Alanine aminotransferase: All dosage groups were
significantly higher than the control group at the 0.05 level for male
rats. No significant difference between dosage groups and the control
group was observed in the female rats.

Cholesterol: All dosage groups were significantly higher than
the control groups at the p < 0.05 level for both male and female
rats.

Glucose: The 0.35% 2,4-DNT dosage group was significantly
higher than the control group for female rats. The males showed the
same trend, but the differences were not statistically significant.

Albumin/Globulin Ratio: The 0.155 and 0.35% 2,4-DNT dosage
groups were significantly (p < .05) higher than the control group for
the female rats. No significant difference was observed between any
test groups and the control group for male rats.

Pathology

The hematology data are summarized in Table 5. No DNT-relatec,
effects were detected on hematologic parameters.

Because of contamination in urine specimens collected in metabolic
cages, only pH and specific gravity measurements were considered valid
or meaningful. These results are summarized in Thble 6. No
differences were detected in mean specific gravity values. Mean pH
values decreased with increasing DNT dose, but the trend was not
statistically significant.
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A glossary of the microscopic lesions encountered is in Appendix
C. Table 7 contains a key to the microscopic findings listed in
Tables 8-10. The incidence and severity of lesions observed in rat
tissue obtained at necropsy are tabulated in Tables 8 and 9. Table 10
contains a summary of the incidence of lesions in each tissue
according to treatment group. DNT induced the development of hyaline
droplets in the epithelium of the proximal convoluted tubules of the
kidneys of both male and female rats. The response did not appear to
be dose-dependent. The male rats were more sensitive then the females
with respect to hyaline droplet formation. DNT induced oligospermia,
syncytial cell formation, and decreased thickness of spermatogenic
cell layers in the seminiferous tubules in the testes of males. The
severity of the pathological lesions in the testes was related to the
dose.

Appendix D contains a more detailed summary of pathological
observations.

DlSCUSSION

Dietary DNT caused a dose-dependent decrease in rate of weight
gain. This was presumably due to the dose-dependent depression in
food consumption.

Serum cholesterol was the only blood parameter which was
significantly different from the controls in all treatment groups, and
in both males and females. Hioh serum cholesterol levels have been
reported previously (1) in rats and dogs treated with a related
compound, 2,4,6-trinitrotoluene (TNT). These compounds possibly
impair cholesterol metabolism in the liver, but the biochemical nature
of this impairment is unknown.

Serum glucose levels trended upward with increasing dosage of
2,4-DNT, but the elevation was significantly different relative to the
control group only in females in the 0.355 2,4-DNT dosage group. This
effect is not likely to be related to differences in food consumption
because all animals were fasted for 18 hours before sacrifice and
blood collection. Elevated serum glucose levels have been reported
previously in 2,4-DNT treated rats (2).

DNT induced the development of hyalin droplets in the epithelium
of the proximal convoluted tubules of the kidneys of both male and
female rats. The response is not dose-dependent but male rats were
more severely affected.

DNT induced oligospermia, syncytial cell formation, and decreased
thickness of spermatogenic cell layers in the seminiferous tubles in
testes of male rats. The degree of testicular change was dose
related. Testicular atrophy, aspermatogenesis, and/or oligospermia
have been reported in male chemical workers (3), dogs, rats, and mice
(2) after exposure to 2,4-DNT.

6



CONCLUSIONS

DNT, when fed to rats at 1.0 to 3.5 g/kg diet, causes decreased
food consumption, decreased weight gain, elevated blood cholesterol,
elevated blor'd gluCose (statistically significant only in the
females), and oligospefmutism with degenerative changes in testes of
male rats, all in drse-dependent responses. Hyaline droplet formation
(though not a dose-dependent response) was observed in renal tubular
epithelial oell.•- The maler were more susceptible tuin the females to
the latter c'.ange. The bhchcmical changes responnible for the above
observations are unknown.

RECOHMENDATIONS

None,
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TABLE 1

TEST SUBSTANCE CHEMICAL DATA

Chemical Name (& CAS): 2,4-dinitrotoluene 3

Molecular Structure:2

Molecular Weight: 182.13

Physical State: Solid, yellow crystals
CH3

pH: N/A (dry material)

Melting Poiut: 69.5 C

Boiling Point: 300 C

Compound D,nsity: 1.521 g/cm3

Compound Refractory Irdex: 15

Compound Stability: Stable indefinitely when stored
dry in brown bottles.

Contaminants: (Manufacturer's Specifications)

2.6 DNT, 2%

Unspecified, 1%

Source: Matheson, Coleman and Bell, Norwood, Ohio 45212
I

Manufacturer's Lot No. G-6HO9

16



TABLE 2

SUMMARY OF CLINICAL SIGNS - FEMALES

Signs
r.....

CO ° I dU 4)
•~~ z4' ,

E- E-4 w) .t

'H . 4 0 U) 4. o .)-
.. -40 1 z 0, . ) .

U . 4J) H- Z 0 w
-r in4 c: itC I w 0 I 4

*io HO W)t r. Z N4

U)0 ") 0 4 0 -4 I I P 0 W4
H H- W) 0 *-i CO.14

.- t ,- 4 Hw N *.-. H ` 4• r.,,
t0% 0 w 0 w • I 1 ) • .' .4 0 4 w
z H-4 >4 H >4 3 4, , U , r• t7% .) -
H H H 0. r to 4.) N 1 1 1- H

)0 w w ) 2 1I 1 z U) 0 9
>4 4.) >4 4-P M) Cd -4 l

4.) rd to 4.)JC O .
4 4J $-4 .-U N 4.) (n 0

P4 ri 0' m 0' m 0 a 0 'o C *
H .I 0 Ar 0 -H U) Q) m U) U) U H C

DNT LEVEL 2' 14 W-' cn r"' x)~

0 g/kg 1 11

1.0 g/kg 1 2 1 2 2 1 1

1.5 g/kg 1 2 2 1

2.0 g/kg 2 11

3.5 g/kg 1 2 1 3 1 2 1 1 2 2 1
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TABLE 3

SUMMARY OF' CLINICAL SIGNS -MALES

Signs

I N

E I
I r 4 to4-

(d ) 0
a) 9 4.) ) w) Z 4-)
9 *-H (n >1 0 0

U) *,4 ffj w I 0 N4
U) ~ *,- 4 N -P ýt ~

> W) m~ ý m 0 I 1 r-
H~ -r-4 0)- *-

4-)5 t-4 1-4 r- *-r4 4 4-j ro

C. ri P-1 0 0 U) m~ '0 4 . 4 U) 4-J
r- r ) ý >4 -H *H U) m~~ U) 0 4

r- r-I r N 4J-) r4 *H

HJ >4 >4 4) 4-U U ) W4

4-3 4) it id ri I d 4-i
. ý4 4-1 4-) N 4

ro. m. m~ ro ro r 0 0 ( -r4 W)
r-4 0- ~-I * 0 ) ) N C) 0. r-q 0

DNT LEVEL C4 r4 m 'n Ln m P,) )

0 g/kg1

1.0Og/kg 1 1 1 1 1 2

1.5 g/kg 1 3 3 1 1I

2.0 g/kg 3 2 1 3 1 1

3.5 g/kg 1 1 1 3 4 1 1 1
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TABLE 4

SUMMARY OF BLOOD CHEMISTRY DATA

CALCIUM (MG/DL)

DMT LEVEL (S/kg) 0 1.0 1.5 2.0 3.5

Combined "MN and "F"

Mean Value z 10.81 10.80 10.91 11.11 11.07
Std. Deviation .759 .855 .649 .976 .16
No. of &ni.els a 9 10 10 10 9

Males

Mean Value 2 10.32 10.06 10.42 10.42 10.46
Std. Deviation z 249 .329 .268 .698 .737
No. of Animals = 5 5 5 5

Females

Mean Value a 11.43 11.54 11.40 11.80 11.dj
Std. Deviation a .741 .410 .525 .682 .806
Ho. of Animals z 4 5 5 5

CHLORIDE (MEQ/LITER)

DOT LEVEL (&/kg) 0 1.0 1.5 2.0 3.5

Combined "MN and OF"

Mean Value 2 107.14 105.13 111.13 118.29 111.25
Std. Deviation u 8.071 3.314 6.854 13.250 9.394
No. of Animals • 7 8 8 7 4

Males

Mean Value a 104.40 103.60 108.61, 113.00 106.67
Std. Deviation x 4.930 3.209 2.191 12.832 2.517
No. of Animals 2 5 5 5 4 3

Females

mean Value a 114.00 107.67 115.33 125.33 125.00
Std. Deviation z 12.728 1,528 10.599 12.220 .000
No. ot Animals z 2 3 3 3 1
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TABLE 4 (Cont)

SUMMARY OF BLOOD CHEMISTRY DATA

PHOSPHORUS (MG/DL)

DNT LEVEL (j/kg) 0 1.0 1.5 2.0 3.5

Conbined "M" and "F"

Mean Value 11.08 10.89 10.85 11.32 10.68
Std. Deviation r .620 1.249 1.076 1.386 1.288
No. of Animals x 9 10 10 10 9

Maies

Mean Value = 11.08 11.36 11.08 11.94 10.94

Std. Deviation z .507 1.374 1.248 1.021 1.224
No. of Animals = 5 5 5 5 5

Females

Mean Value 2 11.07 KL.-2 Wu.62 10.7G 1C.35
Std. Deviation a .826 1.033 .958 1.523 1.473
No. of Animals % 4 5 5 5 4

SODIUM (MEQ/LITER)

ONT LEVEL (S/kg) 0 1.0 1.5 2.0 3.5

Combined "MO and "F"

Mean Value 160.71 160.A3 159.29 157.20 162.00
Std. Deviation 3.451 6.285 1.604 3.272 2.915
No. of Animals= 7 9 7 5 5

Males

Mean Value = 159.80 158.40 159.20 157.00 162.00
Std. Deviation 3.115 3.288 1.924 3.742 3.367
No. of Animals= 5 5 5 4 4

Females

Mean Value 2 163.00 162.75 159.50 158.00 162.00

Std. Deviation z 4.243 8.770 .707 .000 .000
No. of Animals = 2 4 2 1 1
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TABLE 4 iCont)

SUMMARY OF BLOOD CHEMISTRY DATA

ASP. AMINOTRANSFERASE (I.U./LITER)

DNT LEVEL (S/kg) 0 1.0 1.5 2.0 D.5

Combined "1" and "F"

Mean Value = 99.56 97.10 108.50 106.0v 1,)0.
Std. Deviation a 39.960 41.752 49.554 42 867 .
No. of Animals R 9 10 10 10 j

Males

Mean Value z 81.40 113.80 109.20 102.40 11,.20
Std. Deviation = 19.308 _..428 29.978 32.631 -,9.341

4 Mm• 5 5 5 S 5

Females

mean Value = 122.25 80.40 107.80 109.60 151.00
SdW. Deviation z 50.249 21.824 68.009 55.112 157.102
No. of Animalsa 4 5 5 5 5

LACTATE DEHYDROGENASE (I.U./LITER)

DNT LEVEL (g/'k) 0 1.0 1.5 2.0 3.5

Combined "1' and "F"

Mean Value a 525.22 456.60 548.70 421.10 485.00
Std. Deviation a 167.663 283.408 164.944 199.554 165.836
No. of Animals a 9 10 10 10 10

"Males
main Value a 544.00 613.80 654.80 408.20 503.20
Std. Deviation 219.999 318.195 96.344 212.013 175.988
No. of Animalsa 5 5 5 5 5

Females

Kean Value a 501.75 299.40 442.60 434.00 466.80
$td. Deviation z 95.430 133.011 154.238 210.316 173.431
No. of Animals a 4 5 5 5 5
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4UH.iAA1 OF dL.,.JD Cd•t*4TRY UATA

TRIGLYCERIDES (MG/DL)

DNT LEVEL (9/kg) 0 I.0 1.5 2.0 3.5

Combined "M" and "F"

Mean Value a 5b.9f. 01.24 47y.61 45.3b 42.11

Std. Deviation = 19.423 jl.d39 21.024 21.737 12.joa
No. of Animals z 9 !0 lu 10 10

males

Mean Value b64.12 L2.34 43.260 b0.U2 49.94

Std. Deviation : 18.723 12. b7 &2.d164 21.354 5.219
No. of Animals a 5 5 5 5 5

Females

Hean Value '48.00 60.11 51.96 30.10 04.40
Std. Deviation a tb.04 45.965 21.12J 5.001 12.619
Ho. of Animals : 4 5 5 5 5

CREATININE (MG/DL)

DNT LEVEL (5/kg) 0 1.0 1.5 2.0 3.5

Combined "N" and "F"

i4ean Value a .37 .45 .37 .43 .39
Std. Deviation a .0bo .058 .056 .109 1140

No. of Animals a 9 10 10 1U

males

Mean Value z .41 .31 .3 .j4 .33
Std. Deviation z .08ý .027 .046 .096 .120
No. of Animals 2 5 5 5 5 5

Females

Mean Value a .40 .,9 .11 .42
Std. Deviation a .065 .0d .Oil .130 .O0d
No. of Animals: 4 5 1 5 2
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TABLE 4 (Cont)

$UNYAi OF BLUOD CH"ITRY D)ATA

BWOO0 UREA A4TNiG.,OI (MQ/Oi.)

URT LLVkL (6/kg) 0 1.0 1.5 .. •.5

Combined "MO and "F"

Mean Value a 12.".A I d..24 Ij. W 11.U 12.a
Std. Deviation a 1.826 1.t14 2.910 4.272 1.292
Mo. of Aniiml.s a 9 10 10 IQ IW

Kales

Mean Value a 11.714 11.J4 11.50 11.7b 1.)
Std. Deviation a 1.9"13 1.55, .bbo 1.4696 2.19d
No. of Animals % 5 ) "

Females

Mean Value a 13.45 14.14 Ito.to 11.bd 11.00
Std. Deviation a 1.240 .147 2.8911 0.2SO 10.)19
No. of AniM3s a 5 5 5

TOTAL ILIRUBIN (N.S/UL)

DNT iVeUL (S/kt) 0 1.0 1.5 2.0

Combined "MOn and "F"

mean Value t .19 .ld ,Ij . .13
Std. Deviation a .127 .103 .097 .107 .134
No. of Animals a 9 10 10 10 10

Hales

Mean Value a .18 .16 .14 .12 .14
Utd. Deviation a .11U .039 .134 .130 10
No. of Animals• 5 a "

Females

Mean Value : .20 .a .s .1 ,,
Std. Deviation x .Ibf .122 U045 .• ,110
No. of Animals : 4 5 t) 5 5
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TABLE 4 (Cont)

SUMMAIT OF BLOOD CHEMISTRY DATA

ALKALINE PHOSPHATASE (I.U./LITER)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "N" and "F"

Mean Value % 124.89 124.60 118.50 127.50 11'.60
Std. Deviation x 43.705 51.026 40.258 54.372 33.965
No. of Animals a 9 10 10 1u 10

Males

Mean Value = 154.40 16 .00 152.40 170,40 138.40
Std. Deviition z 30.088 31.456 22.996 44,534 34.019
No. of Animals a 5 5 5 5 5

Fe

Mean Value z 88.00 82.20 84.60 84.60 98.o0
Std. Deviation z 24.913 19.344 15.646 8.204 21.406
No. of Animals = 4 5 5 5 5

ALBUMIN (GM/DL)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "H" and "F"

Mean Value a 4.69 4.57 4.59 4.46 4.74
Std. Deviation a .289 .254 .828 .504 .538
No. of Animals a 9 10 10 10 10

Males

Mean Value a 4.50 4.42 4.02 4.26 4.34
Std. Deviation a .173 .228 ,J98 .456 .207
No. of Animals z 5 5 5 5 5

Females

Mean Value a 4.92 4.72 5.16 4.66 5.14
Std. Deviation a .222 .192 .493 .511 .456

No. of Animals x 4 5 5 5 5
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AULE J' kohL)

SLO4MANY OF iLJ(M Cdrt)l4TN1 UATA

TOTAL PNQT.IH (6.4/UL)

DM1 LEvL (&/kg) 0 1. 1. 2..

Combined 0"10l and "F"

Mean Uawe a 5.0~ S.C.) -1.40>.
A3d. Deviationl a .301 .254 .397 *,Q 514
No. of Animals a 10 4 10 10 W

Males

1Mean Value a 5.6, .i 5.40 to >d1
Std. Deviation a .251 .110 .18"1 .3I7 .2:'u
No. of Animals a 5 5 5

Fema les

Aeant Value a u.07 5.74 b. O 5.-F5 u.0
Std. Deviation a .171 .S21 .jO0 .241 .142
No. or Animals a 4 5 5 5

URlC ACID (HG/DL)

DOT LEVEL (&i/k) 0 1.0 1.5 2.0 .5

Coabined M" and OF""

Kean Value a 1.21 1.12 1.29 2.15 1.91
Std. Doviation a .669 .29 .711 1.6,4 1.1,3
No. of Animals , 9 u 1U 4

males

Aean Value a 1.1" 1.05 .98 2.00 1.46
Std. Deviation a .299 .238 .2&16 2.342 .,%),
No. of Animals a 4 ,

Feasles

Mean Value a 1.25 1.16 1.60 2.jo) 2.47
Std. Deviation a .915 S•b .919 1.b U 1.,)00
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TABLE 4 (Cont)

3UWMART OF BLOOD CHEMISTRY DATA

METHEMOGLOBIN (S Of PGBN

DNT LEVEL (6/ka) 0 1.0 1.5 2.0 3.5

Combined "N" and "F"

14an Value .43 .38 .37 .17 .04
SLd. Ceviation a .407 .444 .771 .287 .091
No. of Animals a 9 10 10 10 10

lales

Mean Value a .49 .58 . .35 .09
Std. Deviation a .T73 .531 1.04( .332 .118

5 I. 1 5 5

Females

Meon Value 2 .37 .18 .17 .00 .00
Std. Deviation a .496 .244 .376 .000 .000
No. of Ani"ls a 4 5 5 S 5

CREAT. PHOSPHOKINASE (I.U,/LITER)

DNT LEVEL (9/kg) 0 1.0 1.5 2.0 3.5

Combined 0N" and "F"

Mean Value a 595.33 639.10 703.75 451.70 506.90
Std. Deviation a 585.703 543.776 769.574 383.706 456.685
No. of Animals a 9 i0 8 10 10

Males

Mean Vqlue a 398.10 625.00 396.60 109.60 511.10
Std. Deviation c 224.415 506.998 86.584 188.155 379.656
No. of Animals a 5 5 5 5 5

Females

Mean Value a 811.50 653.20 1215.67 493.80 412.40
Std. Deviation a R37.980 638.565 1195,374 539.7T2 567.582
No. oa Animals a 4 5 3 5 5
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TABLE it (Cont)

SUM•MARY OF BLOOD ChgNMISTRY DATA

POT1S5IUM (MgQITE, )

DNT LEVEL (g/lk) 0 1.0 1.5 2.0 3.5

Combined "NO and OF"

Mean Value a 7.31 6.6t 6.66 7.60 ?.5d
Std. Deviation a 2.169 1.293 .506 2.170 .719
No. of Animalsu 7 9 7 5 5

Males

Mean Value a 6.12 6.72 6.68 7.90 7.80
Std. Deviation a .701 1.642 .6111 2.393 .606
No. t" Anurals a S 5 5 1 1

tw.# 4 S

Mean Value a 10.110 6.57 6.60 6.110 6.70
Std. Deviation a .283 .922 .1111 .000 .000
No. of &nimals a 2 11 2 I 1

GLUC0SE (MG/D.L)

Dt.T LEVEL (S/ks) 0 1.0 1.5 2.0 3.5

Combined *NO and 'F'

moan Value a 95.22 103.00 121.50 132.10 151.30
S3€. Deviation a 10.STS 19.91111 43.023 18.406 31.598
No. of Animalsa 9 10 10 10 10

Melva

Mean Value a 91.00 103.20 117.80 131.20 135.110
St~d. Deviation a 11.5511 29.047 311.142 21.324 24.265
No. of Animalsa 5 5 5 5 5

Females

mean Value z 100.50 "102.80 125.20 133.00 167.Z0'
Std. Deviation a 8.737 7.155 511.1158 17.-79 32.027
No.ofAnimalsa 4 5 5 5 5•

27

iI



TABLE 4 (Cont)

SUWUARY OF BLOOD (,HEK13TRY DATA

GLOBULIN (GM/OL)

DNT LEVEL (glkgj) 0 1.0 1.5 2.0 3.5

Combined ON*" and OF"

Mean Value a 1.16 1.06 1011 1.11 .94
Std. Deviation a .2.5 .151 .1579 .363 .259
do. of /'.npias a 9 IU 10 10 10

mean Value a 1.16 1.10 1.38 1.12 1.00
Atd. Deviation a .297 .1M1 .540 .21? .235
K of tnimalsa 5 5 5 5 5

Female,'

Me.., Value a 1.15 1.02 .84 1.10 .88
Std. Deviation a .173 .164 .207 .500 .295
No. of Animals a 4 5 5 5 5

ALBUMIN/GLORULIN RATIO

ONT LEVEL (g/ks ) 0 1.0 1.5 2.0 3.5

Combined ON" and OF"

Mean Value a 4.23 4.40 4.95 4.78 5.49
Std. Deviation a .992 .712 2.449 2.966 2.014
No. of Animals a 9 10 10 10 10

Males

Mean Value a 4.13 4.09 3.33 3.96 4.54
Std. Deviation a 1.209 .764 1.388 1.037 1.088
No. of AnMls a 5 5 5 5 5

Females

Mean Value a 4.37 4.70 6.57* 5.61 6.4541

Std. Deviation a .795 .573 2.236 4.126 2.376
No. of AnI8als a 4 5 5 5 5

2I
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TABLE 4 (Cont.

SUMMARY OF BLOOD CHEMISTRY UATA

CHOLESTEROL (MC/DL)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "1N0 and OF"

Mean Value a 45.29 79.04 97.22 88.76 107.65
Std. teviatlon 2 19,158 23.103 19.880 20.858 23.689
"Io. of Animals a 9 10 10 10 10

Males

Mean Value a 41.12 7?.280 86.768 8T.586 89.98*
Std. De*vatio&a a 9.417 18.118 22.017 25.281 14.t)47
No. of Animals z 5 5 5 5

mean Value a 50.50 80.80' - 107.684 89.94' 125.326
Std. Deviation a 28.202 29.410 11.444 18.339 16.355
No. of Animalsa 4 5 5 5 5

AL.AMIHOTRANSFERASE (I.U./LITER)

DNT LEVEL (I/kg) 0 1.0 1.5 2.0 3.5

Combined OH" and "F"

Mean Value a 20.33 25.i0 26.00 27.20 27,40
Std. Deviation a 3.905 8.994 9.321 9.976 6.552
No. Of Animals a 9 10 10 10 10

Males

Mean Value a 20.40 32.60' 31.600 34.20' 30.20'
Std. Deviation a 2.702 6.693 7.925 3.556 5.450
No. of Animals a 5 5 5 5 5

Females

"Mean Value a 20.25 18.00 20.40 20.20 24.60
Sad. Deviation a 5.560 2.000 7.369 5.310 6.878
No. of Animals x 4 5 5 5 5

a Significantly different from the control group at p < 0.05
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TABLE 5

SUMMARY OF BLOOD HEMATOLOGY DATA

MEAN CORPUSCULAR HEMOGLOBIN* (PG)

DUT LLVEL (tikg) 0 1.0 1.5 2.0 3.5

Combined "M" and "F"

mean Value . 23.0 22.6 23.0 22.3 22.1
Std. Deviation a 0.761 0.673 0.901 0.893 0.645
No. of Animals 2 7 9 8 8 7

Maies

Mean Value z 23.2 22.3 ^2.8 22.4 2..
Std. Deviation z 0.16 0.823 0.555 1.283 c 618
No. of Animals a 5 5 4

Females

Mean Value a 22.5 22.9 23.2 22.2 22.5
Std. Deviation a 1.414 0.141 1.457 0.432 0.513
No+ of Animals a 2 4 3 4 3

ý.AN CO,?USCULAR VOLUME (FL)

DNT LEVEL (S/kg) 0 1.0 1.5 2.0 3.c

Combined "N" and "F"

Mean Value 63.3 62.0 61.7 61.6 60.6
Std. Deviation 2.498 :.000 1.669 2.973 1.988No. of animals • 7 9 8 87

Males

Mean Value 62.6 63.4 62.4 60.7 60.0
Std. Deviation z 1.673 1.342 1.817 1.258 2.582
No. of Animals 2 5 5 5 4 4

Females

Mean Value 65.0 60.2 60.7 62.5 61.3
5td. Deviation z 4.243 0.957 0.577 4.123 0.577
No. of Animals a 2 4 3 4 3
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TABLE 5 (Cont)

SUMMARY OF BLOOD HEMATOLOGY DATA

NEUTROBANDS (1O0/ii)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "M" and "F"

Mean Value 0.0 0.0 0.0 0.0 0.0
Std. Dev.ation = 0.000 0.000 0.000 0.000 0.000
No. of Animals = 7 9 b 8 7

Males

Mean Value 0.0 0.0 0.0 0.0 0.0
Std. Deviation = 0.000 0.000 0.000 0.000 0.000
N( or Animals = 5 54 4

Femal

Mean Value 0.0 0.0 0.0 0.0 0.0
Std. Deviation = 0.000 0.000 0.000 0.000 0.000
No. of Animals = 2 4 3 4 3

NEUTROSEGS (1000/pl)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5I Combined "M" and "F"

Mean Value 0.5 0.9 0.7 1.2 0.6
Std. Deviation 0.349 0.780 0.297 0.849 0.843
No. of Animals= 7 9 8 8 7

Males

Mean Value 0.6 1.1 0.6 1.2 0.9
Std. Deviation = 0-395 1.002 0.293 0.964 1.061
No. or Animals = 5 5 5 4 4

Females

Mean Value 0.4 0.7 0.8 1.1 0.3
Std. Deviation 0.042 0.374 0.3 4 8 0.66? 0.327
No. of Animals = 2 4 3 4 3



T.ýBLE 5 (Cont)

SUMMARY OF BLOOD HEMATOLOGY DATA

LYMPHOCYTES (1000/pl)

DNT LEVEL (&/kg) 0 1.0 1.5 2.0 3.5

Combined IM" and "F"

Mean Value 5.9 8.0 7.3 6.3 5.2
Std. Deviation : 2.124 2.630 2.029 2.744 2.727
No. of Animals = 7 9 8 8 7

Males

Mean Value 6.o 7.9 6.5 5.5 5.6
Std. Deviation 1.747 1.878 1.15 1.791 2.657

",.AniIo15 s 9 C

Females

Mean Value 4 4.2 8.3 8.6 7.0 4.7
Std. Deviation 2.548 3.690 2.774 3.575 3.301
No. of Animals 2 4 3 4 3

EOSINOPHILS 1 0(0/li)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "M" and "IFn

Mean Value : 0.0 0.0 0.0 0.0 0.0
Std. Deviation m 0.030 0.040 0.025 0.000 0.011
No. of Animals z 7 9 8 8 7

Males

Mean Value : 0.0 0.0 0.0 0.0 0.0
Std. Deviation z 0.035 0.054 0.032 0.000 0.000
No. of Animals : 5 5 5 4 4

Females

Mean Value 0.0 0.0 0.0 0.0 0.0
Std. Deviation = 0.019 0.000 0.000 0.000 0.017
No. of Animals: 2 4 3 4 3
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TABLE 5 (Cont)

SUMMARY OF BLOOD HEMATOLOGY DATA

BASOPHILS (1000/]i)

6NT LEVEL (g/kg) 0 1.0 3.5 2.u 3.5

Combined "MN and "F"

Mean Value z 0.0 0.0 0.0 0.0 0.0
Std. Deviation = 0.000 0.000 0.000 0.000 0.000
No. of Animals = 7 9 8 8 7

Hales

Mean Value 0.0 0.0 0.0 0.0 0.0
Std. Deviation a 0.000 0.000 0.000 0.000 C( 00
No. of Animals = 5 5 5 4 4

Mean Value 0.0 0.0 0.0 0.0 0.0
Std. Deviation = 0.000 0.000 0.000 C.000 0.000
No. of Animals = 2 4 3 4 3

MONOCYTES (1000/#l)

DNT LEVEL (5/kg) 0 1.0 1.5 2.0 3.5

Combined "H" and "F"

Mean Value 0.1 0.1 0.1 0.1 0.i
Std. Deviation z 0.064 0.072 0.163 0.119 0.07f.
No. of Animals = 7 9 8 8 7

Males

Mean Value 0.1 0.1 0.2 0.2 0.1
Std. Deviation 0.047 0.086 0.176 0.137 0.092
No. of Animals 5 5 5 4 4

Females

Mean Value 0.0 0.1 0.0 0.0 3.0
Std. De ;.ation 0.045 0.039 0.000 0.042 0.017
No. of Animals = 2 4 3 4 3
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TABLE 5 (Cont)

SUMMARY OF BLCOD HEMATOLOGY DATA

RETICULOCYTES (S)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "M" and "F'

Mean Value 2.7 2.4 1.9 1.7 2.5
Std. "eviatlon r 1.479 1.698 I.M97 1.761 1.771
No. of Anima!5 = 7 9 8 8 7

Males

Mean Value = 3.4 3.7 2.3 2.8 3.3
Std. Deviation = 0.965 0.942 1.641 1.938 2.005

No. of Animals z 5 5 5 4 4

Females

Mean Value z 0.9 0.7 1.1 0.6 1.3
Std. Deviation z 0.566 0.387 0.289 0.320 0.252
No. of Animals = 2 4 3 4 3

MEAN CORPUSCULAR HEMOGLOBIN CONCENTRATION (I)

DNT LEVEL (g/kg) 0 1.0 1.5 2.0 3.5

Combined "M" and "F"i

Mean Value 35.9 36.6 36.7 36.3 36.4
Std. Deviation = 2.314 1.891 1.286 1.429 0.800
No. of Animals z 7 9 8 8 7

Males

Mean V2lue 36.3 35.4 36.8 36.8 36.3
Std. Deviation = 1.436 1.593 1.313 1.201 0.888
No. of Animals 5 5 4 4

Females

Mean Value z 34.9 38.2 36.5 35.9 36.6
Sd. Deviation = 4.596 0.602 1.501 1.668 0.814
No. of Animals z 2 4 3 4 3
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TABLE 5 (Cent)

SUMM?4ARY OF BLOGL) HE)ATJLUWY DATA

hemk4TOCKHV1 W~

UNI LEVEL (&/kg) 0 1.0 1.5 2.u .5

Combined "M" and "F"

Mean Value a 42.1 41.2 42.1 142.4 i1.,
Std. Deviation z 3.200 1.182 2.160 2,731 2.145
No. of Animals, 7 9 b d I

M4ales

Mean Value 4 41.0 41.-j 4j.1 41.5 42.0
Std. Deviation : 2.U62 1.09L 1.6-0 0. (4u 2.122
No. of Animals = 5 5 5 4 4

Females

Mean Value 4 44.-' 40.4 40.5 4j.4 40.d
Std. Deviation j.677 0.925 1.75b 3.820 1.234
No. of Animals 2 4 3 4 3

WHITE BLOOD CELL CJUrf (1000/ul)

DNT LEVEL (9/1K) U 1.0 1.5 2.0 j.', j
Combined "I'" and "F"I

Kean Value : 6.5 9.1 b.1 1.5 5.9
Std. Deviation = 2.29j j.3u. 2.120 S. 115 J.o)4
No. of Animals : 7 9 6 d 7

Hales

Mean Value : (.. 9.2 7. 3 o.d b.6
Std. Deviation 1.b42 2.611 1.000 2.146 j. '•i2
No. of Animals 5 5 5

Females

Mean Value : 4.5 9.0 1.4 3.-1 4.9
Std. Ueviation : 2.616 j. o-

4  
3. 119 4,Ub9 .12

ho. of Animals = 2 4 3 4
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TAW..k 5 (Cant)

.lU4I4AM OF kILW~D twtuiANL.KI U~AA

PLACiLETS (I X 10 /CU~LiC ii)

DNV LEVEL (g/k&K) u . 1.5, e. US.

Comt~ined "IM" and "F"

Mean Value J.U42 'J. GOO 14.O 14, )75 11.011
4t.d. Deyiation 4. 6 5,.564 5. 162 jb'1 292
No. of AniMaI3 9 dI

Male3

Aean Value 'j JJ 1 Q 16. lUO 1tb.25O . 1j
S3td. Devidtion J. dbo .55 1 .j.5eo 2.a)27 . 0

No. of' Anirr,al1s 5 ' 4

Females

Mean Value 2 10.750O 9.t625 9. t00 12. 50 12.

No. of Anima3a~ '4
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-u, II-I'-- __•

TAH Le. 6•

lU;.14AKY OW UINE DIAOA

URINE ph

JLke aUD"Y ol 01001

ONT LEVEL (g/kI) 0 1.0 1.5 'e.U

Combined "14" anj "F"

Mean Value & 7.4 6.5 6.9 U.8 0.4

Std. Deviation a 1,054 .70*1 .738 *tio 41)
No. of Animals it 9 10 10 10 10

Males

Alean Value x 6.2 (.0 1.2.2 5 6.5
Std, Deviation % .44 .107 .9Ub 1.0.o .
No. of Animals x 5 5 5 5 5

Females

Rean Value a 6.4 o.0 b, b 0.3 0.

Std. Deviation .4'19 .000 .411 .447 .44/

ko. of Animals 4 5t 5

URINE SPLCI-FIC 4.RAVITY

GLP STUDY h: 61001

DNT LEVEL (g/kg) 0 1.0 1.. 2.0

Combined "M" and "F"

Mean Value a 1.0U9 1.026 1.02" 1.007 1.018
Std. Deviation a .010 .01j .014 .011 .010
8o. of animais a 9 9 10 10 10

Mean Value = 1.0-1 1.021 1, 19 1.u29 I.U31
.;td. Deviat~ion = .04j .007 .001 .00Ju l,.4
No. of Animals3 5 5

Fqmales

Aean Value a 1.040 1.U3b 1.025 I.U24 1 . 02
Std. Deviation a .021 .01j .019 .015 .015
go. of Animais z 4 5
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TABLE 7

Key to Microscopic Findings (Tables 8-10)

() Tissue or organ present, no significant lesions were
observed unless recorded as present (P) or graded as to
severity (1-5).

C) Tissue or organ not present.

(P) Lesion recorded as present and not graded as to
severity.

Grading for severity of lesion is as follows:

1 =minimal
2 =mild
3 =moderate

4=marked
5 = severe

(0) Gross lesions observed during necropsy.
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APPENDIX C

Glossary of Microscopic Lesions Encountered
in Fourteen-day Sabacute Study ý)f 2,4-Dinitrotoluene (2,4-DNT)

Study Number 81-0001

KIDNEY

Concretions, intratubular - Focal, dense, granular, basophilic to
amphophilic material is present within the lumen of distal collecting
tubules.

Hyaline droplet accumulation - Epithelial cells of the proximal
convoluted tubules contain variable numbers of intracytoplasmic,
round, 1-4 micron diamett,-, dense, eosinophilic globules.

Nephritis, interstitial, chronic, focal - A few small
interstitial areas, usually limited tu the cortex, contain cellular
infiltrate that is characterized primarily by macrophages arid
lymphocytes. Indentation of cortical -.urface is sometimes present.

TESTES

Decreased thickness of spermatogenic layers - Seminiferous
tubules with wider lumens due to a decrease in the numbers of
spermatogenic preoursors lining the tubules.

Granuloma, spermatic, focal - A localized area containing
interstitial spermatozoa and a mixed inflammatory cell infiltrate.

Oligospermia - Seminifevous tubules contain spermatogonium and
primary spermatocytes. Developing spermatids and spermatozoa are
absent or in very low numbers.

Synctial giant cells - One to several multinucleate (2-8/cell)
giant cells, with 2-9 oval or round nuclei, are free in the lumen of
seminiferous tubules.

TRACHEA

Ectasia, ductal, submucosa - Most tracheal gland ducts are
moderately dilated, are often lined by flattened cuboidal epithelial
cells, and contain variable amounts of eosinophilic fibrillar
material.

EYES

Fusion of nuclear layers, retina - There is a focal transposition

APPENDIX C
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and fusion of inner and outer nuclear layers, extending into the rod,

and cone layers.

HEART

Myocarditis, histioCytic, focal - An aggregate of macrophages in
the right ventricular wall is adjacent to a cardiac myofiber that has
a pyknotic nucleus and granular eosinophilic cytoplasm.

LIVER

Hepatitis, histiocytic, focal - A small focus of macrophages and
lymphocytes mixed with cel>ilar debris and eosinophilic material 16

located midzonal in an acinus.

Mononuclear aggregates, multifocal - Aggregates of lymphoctes and
macrophages are adjacent to blood vessels, central veins, and within
or adjacent to portal triads.

UTERUS

Ectasia, lumenal - The uterine lumen is mildly to moderately
dilated.

Neutrophilic infiltration, endometrium - A diffuse cellular
infiltrate of neutrophils is throughout the lamina propria.

APPENDIX C
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APPENDIX D

Pathology

Clinical pathology: One-way variance of analysis was performed
on white cell counts, red cell counts, hemoglobin levels, and
hematocrit values of blood and the pH and specific gravities of urine
to determine if there were any differences between the 5 groups of
control and test rats. The males and females were combined in each
group for this purpose. In each case the "P-value" was greater than
.05. We conclude that there are no differences between the groups.

Gross necropsy: fhare were two gross findings: One male group 4
rat had z. small urinary calculus and one female group ' , t had a
white focal subcapsular area on the kidney (may have been adipose
tissue). Both of these observations are interpreted as incidental
findings unrelated to ingestion of the test compound.

Histologic findings: There was a higher incidence of hyaline
droplet accumulation in the epithelium of the proximal convoluted
tubules in the kidneys of male and female rats in test groups than in
the control groups. Hyaline droplets were Present in the kidneys of

7/10 rats in group 1 (4/5 males, 3/5 females), 10/10 rats in group 2

(5/5 males, 5/5 females), 8/10 rats in group 3 (4/5 males, 4/5
females), 10/10 rats in group 5 (5/5 males, 5/5 females), and only 1/9
control rats in group 4 (0/5 males, 1/4 females). Staining
characteristics of the droplets indicate that they contain proteinic

material. This lesion is compound related, but not clearly dose

dependent. One male rat in group 3 (1/5 males), one male rat in group
2 (1/5 males) and 3/10 rats in group 5 (1/5 males, 2/5 females) had

focal chronic interstitial nephritis. This lesion is a common finding
and usually becomes more severe as the rat ages. It is not compound

related. One female rat in group 4 (1/4 females) and one female rat

in group 1 (1/5 females) has intratubular concretions in their kidneys

that were incidental finding and were not test compound related.

Male rats fed . 2,4-DNT containing diet developed testicular

lesions that were not observed in the male controls. Five of five
rats in group 3 and group 1 and 1/5 r3ts in group 5 had o~igospermia

of varying degrees. Syncytial giant cells were present in the
seminiferous tubules of 4/5 group 3 rats, 3/5 group 1 rats, and 1/5
group 5 rats. The presence of syncytial cells indicates a
degenerative process. A decreased thickness of spermatogenic cell

layers lining seminiferous tubules, considered to be an initial chdnge
leading tq oligospermia, was present in 1/5 group 5 rats and 2/5 group
2 rats. The oligospermia, synctial giant cell formation, and

decreased thickness of spermatogenic cell layers appear to be both

compound related and dose dependent (1). Spermatic granulomas were
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present in 1/5 group I rats and 2/5 group 5 rats. Spermatic;
granuloMas are usually the result of physical trauma that ruptures a
seminiferous tubule. The associated inflaemation represents a local0

Sforeign body response. The lesion is not considered to be. testj
compound related. -

Ectasla of the submueosal Jracheal ducts was present in 7/9 rats
in group 4 ('4/5males, 3/4 females), 3/10 rnts in-group 3 (4/5 males,
4/5 females), and 6/10 rats in group 1 (3/5 males, 3/5 females). The
cause of this duct lesion is not known. It Is not test compound
related and - not.-considered to be a significant lesion.

SThere were 2/9 rayi in grou-p 4 (1/5 males, 1/4 females) wit'

focal mixing of retinl ltayerA The retinal lesion is congenital and
is not test compound related.

One male rat from group 1 (1/5 males) had focal histiocytic
myocarditis. The focal myocarditis observed in this single male rat
is not considered to be test compound related.

Focal h1stiocytic hepatitis was present in one rat from group 1

(1/5 females). The focal hepatitis observed in this single female rat
is not considered to be test compound related.

Mononuclear aggregates were present in the livers of 5/9 rats in
group- 4 (175-Iaes, 4/4 females) and 3/10 rats in group 1 (2/5 males,
1/5 females). This lesion is commonly observed in rats. The
significance is not known, but it not compound ielated.

Endometrial neutrophilic Infiltration was present in 2/5 group 1
rats and ectasia of the uterine lumen was presennt in 1/5 group 3 rats
and 2/5 group I rats. This observation is probably a physiologic
response related to the estrus cycle of the female rats.
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